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Forward: 5’ TCG AGC TCA TGA GAA AAT ACC AA 3’ 




















































































































































































































































































































































































































1. Klose KE. Regulation of virulence in 
Vibrio cholerae. Int J Med Microbiol 
2001; 291(2): 81-8.  
2. Ramamurthy T, Yamasaki S, Takeda Y, 
Nair GB. Vibrio cholerae O139 Bengal: 
odyssey of a fortuitous variant. Microbes 
Infect 2003; 5(4):329-44. 
3. Pal BB, Khuntia HK, Samal SK, Kar SK, 
Patnaik B. Epidemics of severe cholera 
caused by EI Tor Vibrio cholerae O1 
Ogawa possessing the ctxB gene of 
theclassical biotype in Orissa, India. Int J 
Infect Dis 2010; 14(5):e384-9. 
4. Cleary J, Lai LC, Shaw RK, Straatman-
Iwanowska A, Donnenberg MS, Frankel 
G, et al. Enteropathogenic Escherichia 
coli (EPEC) adhesion to intestinal 
epithelial cells: role of bundle-forming 
pili (BFP), EspA filaments and intimin. 
Microbiology. 2004; 150(Pt 3): 527-38.  
5. Nudleman E, Kaiser D. Pulling together 
with type IV pili. J Mol Microbiol 
Biotechnol 2004; 7(1-2):52-62.  
6. Bertrand JJ, West JT, Engel JN. Genetic 
analysis of the regulation of type IV pilus 
function by the Chp chemosensory system 
of Pseudomonas aeruginosa. J Bacteriol 
2010; 192(4): 994-1010.  
7. Nandi B, Nandy RK, Vicente AC, Ghose 
AC. Molecular characterization of a new 
variant of toxin-coregulated pilus protein 
(TcpA) in a toxigenic non-O1/Non-O139 
strain of Vibrio cholerae. Infect Immun 
2000; 68(2):948-52.  
8. Davis BM, Waldor MK. Filamentous 
phages linked to virulence of Vibrio 
cholerae. Curr Opin Microbiol 2003; 
6(1): 35-42.  
9. Chaparro AP, Ali SK, Klose KE. The 
ToxT-dependent methyl-accepting 
chemoreceptors AcfB and TcpI contribute 
 !"##$% &$'( )& *
! 
to Vibrio cholerae intestinal colonization. 
FEMS Microbiol Lett 2010; 302(2): 99-
105. 
10. Sarkar A, Nandy RK, Nair GB, Ghose 
AC. Vibrio pathogenicity island and 
cholera toxin genetic element-associated 
virulence genes and their expression in 
non-O1 non-O139 strains of Vibrio 
cholerae. Infect Immun 2002; 70(8): 4735-
42. 
11. Li M, Kotetishvili M, Chen Y, 
Sozhamannan S. Comparative genomic 
analyses of the vibrio pathogenicity island 
and cholera toxin prophage regions in 
nonepidemic serogroup strains of Vibrio 
cholerae. Appl Environ Microbiol 2003; 
69(3):1728-38. 
12. Boyd EF, Waldor MK. Evolutionary and 
functional analyses of variants of the 
toxin-coregulated pilus protein TcpA 
from toxigenic Vibrio cholerae non-
O1/non-O139 serogroup isolates. 
Microbiology 2002; 148(Pt 6):1655-66. 
13. Shamsuzzaman S, Ahmed T, Mannoor K, 
Begum YA, Bardhan PK, Sack RB, et al. 
Robust gut associated vaccine-specific 
antibody-secreting cell responses are 
detected at the mucosal surface of 
Bangladeshi subjects after immunization 
with an oral killed bivalent V. cholerae 
O1/O139 whole cell cholera vaccine: 
comparison with other mucosal and 
systemicresponses. Vaccine 2009; 27(9): 
1386-92. 
14. Qadri F, Chowdhury MI, Faruque SM, 
Salam MA, Ahmed T, Begum YA, et al. 
Peru-15, a live attenuated oral cholera 
vaccine, is safe and immunogenic in 
Bangladeshi toddlers and infants. Vaccine 
2007; 25(2):231-8. 
15. Hulbert RR, Taylor RK. Mechanism of 
ToxT-dependent transcriptional activation 
at the Vibrio cholerae tcpA promoter. J 
Bacteriol 2002; 184(20): 5533-44. 
16. Peterson KM. Expression of Vibrio 
cholerae virulence genes in response to 
environmental signals. Curr Issues Intest 
Microbiol 2002; 3(2):29-38.  
17. Pedro L.S. Thrombolysis with 
recombinant streptokinase in Cuba. BMJ. 















1. Postgraduate Student of Bacteriology, Arak University of Medical Sciences, Arak, Iran 
2. Associate professor, Microbiology and Immunology Department, Arak University of Medical Sciences, Arak, Iran 
3. Associate professor, Molecular and Medicine Research Center, Arak University of Medical Sciences, Arak, Iran 
4. Associate professor, Microbiology Department, Hamedan University of Medical Sciences, Hamedan, Iran 








Background & Aims: Vibrio cholerae is a gram-negative bacterial pathogen that causes cholera disease. 
Following ingestionby a host and entry into the upper intestine, V. choleracolonizes and begins to emit 
enterotoxin. One of the most pathogenic factors of Vibrio cholera is toxin-coregulated pili (TCP). Toxin-
Coregulated pili is as the primary factor requiered for the colonization and insistence of bacteria in the small 
intestine. Thetoxin-coregulated pili are bundle-forming pili that are coordinately regulated with cholerae 
toxin (CT). The CT operon is part of the genome of the cholera toxin bacteriophage (CTXQ) which utilizes 
TCP as its receptor. The aim of this study is to produce a recombinant vaccine for V. cholerae in the future. 
Methods: The tcpB gene was amplified by Polymerase chain reaction (PCR) method and subcloned into 
pET32a expression vector. Escherichia coli BL21 (DE3) plysS competent cells were transformed by 
pET32a - tcpB recombinant plasmid. In different media with changing the parameters of nutrient content like 
glucose as carbon source and yeast extract as nitrogen source, protein expression was induced by using 
IPTG. Recombinant protein were purified by affinity chromatography (Ni-NTA). The concentration of 
Recombinant proteins measured according to Bradford assay. 
Results: The sequencing results by Sanger method showed a similar sequence as tcpB gene. Escherichia 
coli BL21 plysS was transformed with TCPB-pET32a and gene expression was induced by IPTG. The 
expressed protein was purified by affinity chromatography and Ni-NTA kit.
Conclusion: Recombinant protein tcpB was produced in the cytoplasm of Escherichia coli BL21 plysS, by 
pET32a expression vector. Therefore, utilization of this protein in Escherichia coli BL21 plysS by 
expression vectors such as pET32a is possible. 
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